Central catecholaminergic responses in hypoxic moderation of spontaneous hypertension.
Exposure to hypobaric hypoxia (H; simulated altitude = 3658 m) was initiated in 5-week-old, male spontaneously hypertensive (SHR) and Wistar-Kyoto (WKy) normotensive rats while normoxic controls (N) for both groups were maintained under laboratory conditions. Significant attenuation of systolic arterial blood pressure was evident in SHR-H relative to SHR-N (125 +/- 6 vs. 145 +/- 5, mmHg; p less than 0.05) while blood pressure in the normotensive, Wistar-Kyoto rat was not affected by 20 days of exposure to hypoxia (WKy-H, 116 +/- 2 vs. WKy-N, 117 +/- 5, mmHg). Increased contents of norepinephrine and dopamine in brain stem, striatum, hypothalamus, and frontal cortex in SHR versus WKy indicated a possible involvement of central catecholaminergic mechanisms with spontaneous hypertension. Hypoxia significantly decreased neuronal contents of both neurotransmitters, typically on both days studied (days 4 and 21 of altitude treatment). In striatum and hypothalamus, dihydroxyphenylacetic acid to dopamine ratios indicated that dopamine turnover was decreased with hypoxia. Hypoxia elicits catecholaminergic responses consistent with profiles found following ICV administration of 6-hydroxydopamine, a sympatholytic agent that also prevents the development of spontaneous hypertension. Hypoxic mitigation of spontaneous hypertension may occur via mechanisms initiated at the level of the CNS.